This study piloted a hospital-based delirium and falls education program to investigate the impacts on staff knowledge and practice plus patient falls. On a medical ward, staff knowledge was compared before and after education sessions. Other data -collected a day before and after program implementation -addressed documentation of patients' delirium and evidence of compliance with falls risk minimization protocols. These data, and numbers of patient falls, were compared before and after program implementation. Almost all ward staff members participated in education sessions (7 doctors, 7 allied health practitioners, and 45 nurses) and knowledge was significantly improved in the 22 who completed surveys both before and after session attendance. Patients assessed as having delirium (5 before implementation, 4 afterwards) were all documented as either confused or delirious. Small changes eventuated in adherence with falls risk management protocols for confused patients and the number of falls decreased. The program merits a stronger emphasis on staff activities relating to the detection, documentation, and management of delirium to inter-professional roles and communication. Evidence of practice enhancement from program implementation should precede rigorous testing of impacts upon falls.
INTRODUCTION
Falls in hospital are adverse events impacted upon by the patient safety culture of the hospital (Black et al., 2011) . Staff learning, teamwork, and communication are key components of this culture (Pinkerton, 2005) . Hospital patients experiencing cognitive impairment are particularly vulnerable to falls (Australian Commission on Safety and Quality in Health Care, 2014) .
Delirium is a primary cause of cognitive impairment, characterized by fluctuating consciousness, attention, thinking, and perception (O'Malley et al., 2008) . Delirium and old age are both risk factors for falls, with delirium particularly common in older hospital patients (Tropea et al., 2008) . Introducing a program that reduced delirium in a hospital, using volunteers plus inter-disciplinary education (Inouye et al., 2006) , has led to a reduction in falls (Babine et al., 2013) . Falls may be similarly reduced by improved detection of delirium, triggering appropriate falls risk management strategies.
Literature review
It is well recognized that delirium is under-detected in older hospital patients (Tropea et al., 2008; Oliver, 2010) . Nurses are known to miss the condition, especially when the delirium is hypoactive (Flagg et al., 2010) and even when using a validated tool (Rice et al., 2011) . Written reports of adverse events have also revealed hospital staff members' limited understanding of cognitive impairment and the related need for risk management (Watkin et al., 2012) .
Initiatives to improve delirium detection have had some success. In one study, bedside coaching for nurses in conjunction with didactic education improved documentation of delirium screening (Gordon et al., 2013) . In other research, education for nurses and doctors (together) led to reduced delirium prevalence and increased delirium detection (Tabet et al., 2005) . Similarly, inter-professional collaboration to drive compliance with best practice recommendations improved the prevention and management of postoperative delirium (Sykes, 2012) . When Lang et al. (2008) targeted medical students with delirium and falls education, knowledge gains were applied during patient assessment. However, these students made inappropriate post-education choices related to medication, restraint, and use of urinary catheters.
In summary, falls in older hospital patients may be reduced by ensuring the prompt recognition of delirium, accompanied by the implementation of appropriate risk reduction strategies. Clearly, staff knowledge, teamwork, and communication provide a critical foundation for practice in this area and previous research has successfully drawn upon both profession-specific and inter-professional approaches to develop this foundation. This study drew upon theory related to practice change, in addition to recognized needs for inter-professional practice, to design an innovative education program to help reduce falls in older hospital patients.
Study aim and research questions
This study conducted a preliminary trial of the new program by addressing staff recognition of, and response to, delirium. Research questions were:
1. Does the program improve knowledge of delirium and of how delirium relates to falls? 2. Does implementation improve practice with regard to staff:
a Detection and documentation of delirium? b Implementation of existing falls risk management protocols? 3. Are there indications that a reduction in falls results?
Education program
Two considerations underpinned this program, which was designed for the clinical team of a single ward. First, the Theoretical Domains Framework that informs the Behavior Change Wheel (BCW) illustrates a need to move beyond education sessions alone when attempting practice change (Cane et al., 2012) . The BCW indicates that behavior can be changed by addressing capability, opportunity, and motivation (Cane et al., 2012) . Therefore, as shown in Fig. 1 , the program included components addressing opportunity and motivation, in addition to an education session addressing capability. Second, Inter-Professional Education (IPE) -defined as "when members of more than one health or social care profession (or both) learn interactively together, for the explicit purpose of improving interprofessional collaboration or the health/well-being of patients/clients (or both)" (Reeves et al., 2013, p.4 ) -has resulted in changes in team behavior and improved patient outcomes when combined with inter-professional activities or procedures (Sockalingam et al., 2014) . For this reason, the education session incorporated elements of IPE. Clear evidence of a reduction in falls resulting from program implementation was not anticipated in this pilot, although we did check for changes. Instead, expected outcomes were improvements in the extent to which included staff members would:
• Recognize and document delirium in older patients • Respond to recognized delirium, within the context of their professional roles, with particular reference to addressing falls risk minimization
Learning objectives for the education session were to promote a common understanding, across the included professions, of:
• Delirium in older hospital patients • The impact of delirium on fall risk • Implications for inter-professional practice A joint education session for the nursing and allied health staff was run by a senior nurse with relevant experience (an investigator on the study) and repeated multiple times, including out of hours. Junior doctors, the only doctors assigned solely to the participating ward, attended a separate session with greater emphasis on diagnosis and treatment of underlying conditions, run by a senior geriatrician (also on the investigating team).
Each clinical professional staff member on the single included (general medical) ward was to attend the designated 30 min session. The emphasis in all education sessions was on case studies to illustrate key points plus facilitated discussions that addressed staff roles and inter-professional communication. For doctors, there was also an emphasis on implementing treatments for conditions that might be causing delirium and reviewing existing treatments with the potential to exacerbate fall risk. For the nursing and allied health staff, there was an emphasis on observing for signs of delirium and implementing prescribed falls risk management strategies.
METHODS

Design
A quasi-experimental, pre-test/post-test, design was used. Program impacts upon staff knowledge and practice were evaluated, as were indications of an impact upon patient falls. During three end-of-study focus groups, qualitative data were sought from the staff to evaluate the feasibility and appropriateness of the program and any perceived impacts.
Participants and setting
All junior doctors, allied health practitioners (AHPs), and nursing staff members working on the 30-bed ward during the study were invited to participate in the surveys. All patients aged 65 years and older present on the ward on two designated audit days, one before the intervention and one afterwards, were eligible for study inclusion, unless they were unconscious or could not speak or understand English.
Instruments
Demographic details were collected from the staff, and Hare et al.'s (2008) Knowledge of Delirium Questionnaire (KDQ) was augmented with four items addressing knowledge of the relationship between falls and delirium and of actions recommended to reduce falls risk in delirium. In the KDQ, one item requires participants to respond to true/false definitions of delirium and another asks them to identify tools that might help to identify delirium. Remaining items comprise statements to which participants are asked to respond "agree," "disagree" or "unsure," recoded to "correct," "incorrect," and "unsure." There are 14 general statements about the presentation and management of delirium and 14 addressing delirium risk. Face validity of the KDQ has been confirmed by experts and, when administered to nurses in all areas of an Australian public hospital (n = 338), significantly higher correct scores were found in the only included ward that used specific strategies for the care of patients experiencing delirium (Hare et al., 2008) .
The Confusion Assessment Method (CAM) was used to identify delirium in older patients (Inouye et al., 1990) . This validated tool is widely used to screen for delirium (Inouye et al., 2014) . We also developed, piloted, and refined an audit tool to ascertain staff documentation of delirium in older patients plus compliance with required documentation and falls risk minimization strategies for confused or delirious patients according to hospital guidelines.
Data collection related to knowledge
At Time 1 (T1, within the month prior to the intervention), staff members were invited to complete the initial knowledge questionnaire and a demographic details form, delivered to the ward in a named envelope, and then deposit responses into a sealed box. Immediately after the education session, at Time 2 (T2), they were asked to complete the knowledge questionnaire again, depositing it into the box at the session venue.
Data collection related to practice
Two audit days were designated, one day before the intervention and one afterwards. Geriatric medicine trainees and occupational therapists not currently assigned to the study ward acted as independent assessors; they were trained together to detect delirium using the CAM (Inouye et al., 1990) by the geriatrician and occupational therapist on the investigating team. The rationale for the group conducting assessments was that these two disciplines were responsible for CAM assessments within the study setting, meaning that data collection was consistent with current hospital practice. On the audit days, this team assessed eligible older patients using the CAM at three time points each day (morning, afternoon, and early evening). The two instructing investigators oversaw assessments to ensure their validity. The CAM was not taught as part of the education intervention to ward staff. Ward staff documentation of delirium for the included patients was assessed on these audit days, as was documentation indicating staff compliance with falls risk minimization strategies for this patient group.
Data collection related to falls
Using data from routine reports, the numbers of falls of older patients in the month before and the month after the education program, and from the corresponding months in previous years, were tabulated.
Focus groups
Focus group data were audio recorded and transcribed, then summarized into categories that reflected staff perceptions of the feasibility, appropriateness, and effectiveness of the intervention. Two investigators agreed upon the summary after reading through the transcripts, with disagreements resolved by returning to the data. 
Ethical considerations
Data analysis
SPSS version 21 (IBM Corp., Armonk, NY, USA) was used for quantitative analyses (alpha < 0.05). Descriptive statistics summarized staff characteristics and survey responses. Correct responses for T1 and T2 were compared for the staff responding at both time points using Wilcoxon signed rank tests. The extent to which patients identified by assessors as having delirium were documented as confused or experiencing delirium by the ward staff was compared before and after program implementation. Data indicating the implementation of falls risk management protocols were compared using the percentage of responses indicating compliance with requirements at each time point. The number of falls in older patients was compared before and after program implementation and between corresponding months in previous years. Given the small numbers included in this study, testing for statistical significance was not undertaken when comparing audit data or number of falls.
RESULTS
Knowledge change
All except two eligible staff members (nurses) attended the education sessions (59/61; 7 doctors, 7 AHPs, 45 nurses). At T1, 28 staff members completed surveys and 50 at T2. Most staff participants were aged 30 years or younger and had been in their position for less than five years (Table 1) . Twenty-four staff members completed questionnaires at both time points and attended the education session; these cases were included in comparisons of T1 and T2 findings. However, two nurses failed to complete the full questionnaire either at T1 or T2, resulting in missed responses for more than 50% of the risk, presentation/management, and added items. Therefore only 22 cases were included in most statistical comparisons.
Two participants provided incorrect responses to the item addressing definition of delirium at T1 and one at T2. The Mini Mental State Examination (Folstein et al., 1975) , Delirium Rating Scale (Hodkinson, 1972) , and CAM (Inouye et al., 1990) were recognized as useful when screening for delirium by 26%, 87%, and 44% of participants respectively at T1, and 54%, 96%, and 46% at T2 (n = 24).
Median numbers of correct responses improved across nurses, AHPs, and doctors who responded at both time points (Table 1) and there were significant improvements after the education sessions in knowledge of risk factors (z = 3.384; P < 0.001) and delirium presentation/management (z = 3.302, P < 0.001) for the 22 included participants (Table 2) . For this group, there were also improvements in the number of correct responses to all added (fall-related) items, ranging from 9% to 27%.
Practice change
From the 23 older patients assessed for delirium at each time point, five (22%) were determined to have delirium before the education program, four (17%) afterwards. All of these patients were also documented (by the ward staff) as having delirium or being confused within the 24 h before the assessment, plus three more of these older patients on the first occasion and four at the second (total n = 8 each time). The falls risk management strategies evaluated at each time point for these 16 patients are included in Table 3 . No completed cognitive assessment forms were found in the first audit; after the education sessions there were four (50%). These forms signified completion of the four-item Abbreviated Mental Test (Hodkinson, 1972) , which nurses administered to patients showing signs of confusion.
Fall comparisons
Falls decreased from nine in March 2013 (immediately before the education program) to three in May. In previous years, an increase had occurred (Table 4) .
Qualitative evaluation
Twelve nurses and three AHPs attended the focus groups. Doctors were invited but failed to attend. All participants who provided their age (n = 13) were 40 or younger and the majority was female (n = 13, 87%). Eleven participants (73%) stated that they had been in their current profession for five years or less.
Feasibility
Education session participation was deemed feasible because of the multiple options for attendance. Participants expressed appreciation of sessions held close to the ward, but noted associated distractions. Participants also reported limited awareness and use of the resource folder and visiting experts because of time limitations and a focus on other priorities (Fig. 1) .
Appropriateness
Participants agreed upon the relevance of the education session, particularly appreciating the case study approach: "We could relate it back to the patients that we had on our ward" (FG3 (FG3) . However, when considering the appropriateness of including the doctors alongside nurses and AHPs during education sessions, which was not achieved during this study, there was a concern that some aspects of medical education might always need to be delivered separately to ensure relevance and consequent staff engagement. One participant summarized this view: "I'm not sure from a medical point of view whether there are additional things that need to be discussed, and whether in discussing those, whether you would then lose a lot of the audience" (FG1). Another comment indicated that more emphasis was needed on the actions that the various professionals needed to take once delirium had been identified: "I didn't particularly know … what I should do with that information … I flagged it with the medical team, but I don't know if there was, perhaps, a better pathway I could've gone down" (FG1).
Perceived effectiveness
Participants agreed that an outcome of the education sessions was improved recognition of delirium: "I'm better at identifying now what those causes are … It definitely helped confirm and clarify what I was doing" (FG3). The education sessions were also acknowledged as informing the differentiation of delirium from dementia and assisting in understanding the complex nature of delirium and its management by the interprofessional team: "… it helped me to understand the interplay of all factors … medication involvement and the role of all the other disciplines" (FG1). Reminders of the need to monitor patients experiencing delirium to minimize their falls risk were seen as beneficial: "[It's] a good reminder … to keep monitoring delirium, because once the patient falls over … that means that they're going to go downhill" (FG3). However, the predominant view of the posters, that were intended to motivate practice, was: "If they were something that was there full time they would probably lose their impact" (FG1). One poster -showing more than just a single "motivating message" -was seen as having a more lasting impact: "It prompts you what to do next… and what medication to give … that's a very informative one, especially for the … new doctors …" (FG3).
Summary
This evaluation of the program highlighted several key issues for the nurses and AHPs. First, with regard to increasing staff Risk (14 items) 6.5 0-11 9 6-11 z = 3.38, P = 0.001 Presentation/management (14 items) 11 0-14 13 4-14 z = 3.30, P = 0.001 N = 22. Comparisons only included participants who completed surveys at both time points. 5 (63) 6 (75) Confusion/disorientation identified as risk factor (FRMT) 7 (88) 6 (75) At least one intervention selected (FRMT, e.g. low bed, alarm mat)
Need for supervision in toilet/shower (nursing care plan)
Observation strategies (nursing care plan)
2 (25) 3 (38) FRMT, WA Health's falls risk management tool. capability, the participants indicated an improvement in understanding from attendance at the education sessions and recognition of both the benefits and constraints related to inter-professional education in this context. Second, resources intended to promote further opportunity for practice enhancement were not viewed as accessible. Third, the strategies intended to help motivate practice were seen as mainly ineffectual.
DISCUSSION
Falls in hospital settings lead to distress, injury, and increased costs to the health care system (Oliver, 2010) . This pilot work evaluated impacts from a hospital-based program addressing delirium and falls with respect to knowledge, practice, and what may be regarded as a practice outcome in this context -the number of falls sustained. The findings are considered with respect to each research question; the BCW, which articulates the need to address capability, opportunity, and motivation when implementing practice change (Cane et al., 2012) ; and the existing evidence base regarding IPE and practice enhancement. Implications for further research are also noted.
Improvement in staff knowledge
Education sessions addressed staff knowledge of delirium and its relationship to falls as a key facet of staff capability (Cane et al., 2012) . As in previous work, for example Lang et al.'s (2008) study of delirium and falls education for medical students, the need for education was supported by preimplementation findings demonstrating knowledge deficits and knowledge was improved by attendance at the education sessions. However, a limitation of our study process was that only a relatively small group of attendees completed knowledge questionnaires both before and after session attendance, with substantial staff attrition attributable to inter-ward moves. Face-to-face administration of the questionnaires before the education sessions, as well as immediately afterwards, would improve both the response rate and the validity of findings. Follow-up assessment, for example, after a further month, is essential in future work to establish knowledge sustainability.
Improvement in the detection and documentation of delirium Tabet et al.'s (2005) study found that improved delirium detection resulted when nurses and doctors were educated together. We failed to demonstrate a change in detection rates and doctors were educated as a separate group. However, a methodological limitation was that the audit accepted "confused" as an alternative to "delirious." From a pragmatic perspective, detecting a confused patient should still result in implementing the same falls risk management protocols. Nonetheless, as indicated by Speed et al. (2007) , there are concerns related to solely using the term "confused," given that behavioral descriptors inform greater diagnostic accuracy when delirium is suspected.
To an extent, reluctance to use the terminology "delirium" or "consistent with delirium" may reflect a lack of nurses' confidence, in particular, in accurately identifying this condition. Including instruction in the use of the CAM (Inouye et al., 1990) during education sessions might have helped address this issue but would have been inconsistent with hospital policy.
Improvement in implementing falls risk management protocols
We found limited changes in practice; however, evaluated practice was restricted to the documented implementation of risk minimization strategies by nurses. Follow-up work should evaluate practice change comprehensively, building upon the roles designated for each professional group that are also addressed during education sessions. Sockalingam et al.'s (2014) review concluded that the extent to which inter-professional activities are incorporated into IPE sessions influences the likelihood of benefits for patients from such education, via practice change. Two previous studies achieving practice change more actively engaged the staff; one included bedside coaching and the other involved unit-based, inter-professional, collaborative decision-making (Sykes, 2012; Gordon et al., 2013) . Providing IPE was challenging in this study. Although all sessions addressed inter-professional practice, physicians were educated separately and this was recognized as appropriate, given the specialist knowledge required by doctors. As shown in Fig. 1 , a solution would be to hold separate preliminary education sessions to address professionspecific knowledge then embed IPE activities into interprofessional sessions including, for example, role-play and problem-solving activities. Opportunities would then exist for participants to practice what they have learned while still within the "protected" learning environment.
Practice change was also intended to be facilitated by the resource folder and "meet the expert" sessions, with messages on posters and pens intended as motivators. In reality, access was limited by time constraints and competing commitments and any change that occurred appeared to result more from improved overall awareness than from proactive, planned, and systematic inter-professional responses. In response to these concerns, an approach is needed to promote and support collaborative inter-professional communication and practice beyond the IPE learning environment, embedding reference to the resources into this initiative. In addition, drawing upon the literature explaining autonomy support, in particular, merits attention in terms of sustaining motivation. Those supported in autonomous decision-making are recognized as experiencing a sense of choice and opportunities for input that can achieve desired outcomes (Su & Reeves, 2011) . Practitioners with strong knowledge backgrounds have the capacity to undertake autonomous decision-making within the context of contributing to an inter-professional team. Positive impacts from this, for example, on patient outcomes, have the potential to act as powerful motivators.
Indications of an impact upon falls
The number of falls sustained by older patients was reduced during this study. It is a study limitation that the number of falls, as opposed to fall rates, is provided. In ongoing work, fall rates, and rates of injurious versus non-injurious falls, should both be evaluated. The fact that only minimal improvements were observed in falls risk minimization practices during this pilot work also means that attributing a decrease in falls to the program cannot be supported.
CONCLUSION
This pilot study forms the basis for future research to investigate the impact on falls after increasing hospital staff knowledge of delirium and its relationship to falls via an education program. Such pilot work is essential when addressing the complex area of health care practice change intended to benefit patients. While increasing staff knowledge is clearly achievable, the program needs to be substantially refined to adequately address practice change before investigating impacts upon falls rates.
First, truly inter-professional education needs to provide activities that demonstrate ways in which the practice of the various professional groups can be complementary, autonomous, and well communicated. Second, this practice needs to be further promoted and supported within the practice environment. Access to the already developed resource folder and previously provided clinical expertise can form part of that support, but support for inter-professional engagement will also be required. Future trials of the refined program should be designed to investigate changes in clinical knowledge, changes in practice -including in the extent to which it is inter-professional -and any resultant impact upon fall rates.
The Australian Commission on Safety and Quality in Health Care (2014) has recently released guidelines to provide better care for people with cognitive impairment in hospital. These guidelines aim to ensure the detection of cognitive impairment, including delirium, and recognize that falls are a possible consequence. Integration of these guidelines into existing National Safety and Quality standards means that hospitals will now need to provide dedicated education regarding care for people experiencing cognitive impairment; thus, the findings of this study have particular current applicability within Australia. This research topic is also of international interest. Findings may help to inform others seeking to address falls risk in hospital patients experiencing delirium. In addition, lessons learned from the piloting of our novel approach may also inform other, similar, practice initiatives.
